ATTACHMENT 1

IET-09

ESTIMATION OF VOLUME OF CONTAMINATED SOIL
FROM A FUEL OIL SPILL

A. S. Rood
AUGUST 7, 1991

PROBLEM: What is the volume of contaminated soil which would result from a surface
fuel 01l spill of a known or estimated quantity?
ASSUMPTIONS:

. N GALLON FUEL SPILL

+  SOIL POROSITY = 0.33 (p) (Case at al., pg A-62)

. THE RESIDUAL SATURATION CAPACITY (RS) = 0.10, 0.15, 0.20

The residual saturation for fuel oils is approximately 33% of the water holding

capacity of the soil. Dragun (1988) reports maximum RS values for different
fuel oils.

Table 1. Residual Saturation (RS) values for different fuels.

Fuel RS

light 0il and gasoline 0.10
diesel and light fuel oil 0.15
lube and heavy fuel oil 0.20

The volume of soil in cubic yards contaminated by a soil is given by (Dragun, 1988)

V., = 0.2 xV
: p X (RSY (1)
where V_ = Volume of contaminated soil at residual saturation (yd®)
Vie = volume of discharged hydrocarbons in barrels
= (N gallons of spilled fuel) x (1 barrel per 44 gallons)
p = 501l porosity
RS =

residual saturation from Table 1
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The estimated volume in cubic yards contaminated by a light oil or gasoline spill is
given by:

V, = _0.2 x N/44
0.33 x 0.10

The estimated volume in cubic yards contaminated by a diesel or light fuel oil spill
is given by:

V, = _0.2 x N/a4
0.33 x 0.15

The estimated volume in cubic yards contaminated by a Tube or heavy fuel o0il spill
is given by:

V. = _0.2 x N/44
0.33 x 0.20

Calculate a volume:

N = _25 gallons

RS = .20 (from Table 1)
Therefore:

Vo = _0.2 x 25/44 = 1.6 cubic yards of contaminated soil
0.35 x .20

References:

Case, M. J., Maheras, S. J., at al., Radioactive Waste Management Complex
Performance Assessment, EG&G Idaho Informal Report, EGG-WM-8773, June, 1990,
Page A-62.

Dragun, James, Soil Chemistry of Hazardous Materials, Hazardous Materials Control
Research Institute, Chapter 2, 1988.
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ATTACHMENT 2

TANK CONTENT
SAMPLING AND LOCATION MAP
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FIELD SKETCH OF TANK LOCATION

Include North Arrow and Scale or Dimensions ]
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ENERATOR’S HAZARDOUS

Waste Profile Sheet Code
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%Eégé:;m ne NERATOR’'S HAZARDQUS [::]
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— == ¥  ANALYTICAL REPORT % Form ARF-AL
LABORATORI ES . ~
Date _/;/35%A7?

Agency Identification Number 889-0813
Account No. _(03018

EG&G Idaho -~ INEL

P.0. Box 1625

Idaho Falls, ID 834153-2109
Attention: Charles W. Ariss

Telephone (208) 526-9033

Sampling Collection and Shipment
Sampling Site Date of Collection December Q4, 1989

Date Samples Received at DataChem Decemher 06, 1989

Analysis
Method of Analysis

Date(s) of Analysis

Analytical Results

" ]
L -] 3 ]
) ] = - - ~ -
-] = Kl a @ L] =
@ et B -] =7 - L]
win - X Tz - =N [T} -
e LS a5 B F-3 a i B LY
- o B E Y (379 3] L 2 O ) 0
TAN~1T05~1 EI 3617 oIL Np* 1400, ND* 1 7.
1 5

TAN=-1T705~2

' Sae comment on last page. ** pParameter not analyzed(See comment on last page}.
ND Parameter not detescted. { ) Parametsr between LOD and LOG.

NR Parameter not requested.
Adizégtz4ﬂﬁéb 7;‘9 L2 PPty

Analyst: Referencze Laboratory ﬁf

Reviewver:

//O/n/?/ /L;?K?A?/ ﬂé?

Laboratory Supervisor:

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700
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LABORATORI ES

EG&G Idaho - INEL

P.0. Box 1625

Idaho Falls, ID 83415-2109
Attention: Charles V. Ariss

ANALYTICAL REPORT Q Form ARF-AL

Date /QVi3;/¢97
Agency Identification Number $89-0813
Account No. _030113

Telephone (208) 526-9055

Sampling Collection and Shipment

Sampling Site

Date of Collection December 04, 1989

Date Samples Received at DataChem December 06, 1989

Analysis

Method of Analysis
Date(s) of Analysis

hﬂdkr!w, :; i:

TAN~1705=-2 EI 3618 CGIL

Wi

=
E £
10 i) %Y
L] — -4
> - u 0
% o x -3 -
EH - o - o
N e e e j " 21 83 B 3 0
TAN=1705=-1 B 3617 oIL BD* 1.8 250 T,
ND* 2.4 1949, 120,

! Ses comment on last page.
ND Parameter not detected.
NR Parametar not requested.

** Parameter not analvzed{See comment on last page).
{ } Parameter between LOD and LOQ.

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700
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EG2G Tdano, Environmentai Chemistry, ROA

Customer Sample [D:

Sample Type:
Date Sampled:
fate Received:
Lab Sampie [0:
fate Extracted:
Date Analyzed:

Parameter

Volattle Organic Compounds
EPA Method 8240

-Trichloroethans
,2-Tetrachloroethane

oy

.y

13

z
.1,2-Trichioroethane
.1«Dichloroethane

Oichloroethene

3-Trichlaropropane
-Bichlorgbenzene
-Qichloroethane
~flichlorcethene (totai)}
-Bichloropropane

1.l
1.1
1.1
1.l
1,1-
1.2,
1.2
1.2
1.2
1.2
1,3-Qichlerobenzene
1,4-Cichlaru-2-butene
}.4-Cichlorobenzene
2- ne
2- Jethyl vinyl ether
2~Hexanane
4-Methyl1-2-Pentancne
Acatone

Acrolein

Acrylonitrile

fenzene
Bromodichloromethane
Bremoform

Bromomethana

Carbon Oisuifide

Carbon Tetrachloride
Chlorobenzene
Chloroethane

Chligroform

Chloromethane
Cig-1,3-Dickloroprapene
Qibramoch loremethane
Oibromomethane
Qichlaredif Juoromethane
Ethyl Methacrylate

Ethy lbenzene

lodamethane

Methylene Chloride
Styrane

Tetrachlorcethene

*

.

LAB BLANK

o
Iy

VBLK1048
10/23/89
10/23/29

Results

A A A A A A A A A AN

A A

A

A A A A A A A A A AN A A A A A A M A MM A AN

ug/Kg

z2500
2500
2500
250¢
2500
2500
SQco
2500
2500
2500
5000
SQC00
5000
3775 )
5000
25020
25000
50000
25000
SQcoo
2560
2500
2500
5000
2500
2500
2500
5000
2500
5000
2500
2500
L0000
100qa
2500
2500
10000
1445 J
2500
2085 J

TANL7OSL
Laz2

L

iquid

£6/06/89
06/06/8%

MIAL0538

1

0/23/8¢

10/23/89

Results

AA A A A A A A A A IS

A A A A A A A A

A

A

A A A A A A A A A A

ug/Kg

1838
1838
1838
1838
1338
1338
3678
1838
1838
1338
3678
36785
3676 -
5636 J
1876
1a3az
18382
5004 J
18382
JE765
1838
1838
1838
3676
1838
1838
1838
l676
1838
Jg76
1838
1838
7353
7353
1838
1338
7353
1908
1838
1419 J
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LAB BLANK

/o
i

YBLK1QS3
10/23/89
10/23/88

fesuylts

ug/Kg

-

A A A A N A A A A A A A n

25000
28000
25000
25000
25000
25000
50000
25000
25000
23000
50000
500000
50000
37750

< 50000

N

A

A A A A A A A A A A AN A A A NMNANMA AN

250000
250000
200000
250000
300000
25000
25000
25000
50000
25000
25000
25000
s€300
25400
50000
25000
25000
100000
1000092
25000
25000
100000
14450 J
25000
20950 J

TANL70SL
.02
Ligquid
06/06/89
06/06/89
IMIALQ53T
10/23/8%
10/23/89

Results

A A A A A A A A A A A

A A A A A A

AN A A A A A A A A A AN A A A A AN A A A

<

ug/Kg

22523
22823
22523
22823
22523
22523
45045
22533
22523
22523
45045
450450
45045
450450
45045
225225
225225
86847 J
225225
450450
22523
22523
22523
15045
22523
22523
22523
45045
22523
450645
22823
22523
80050
90090
225823
22523
90030
23188
22%23
9459 J

Rasults

ug/Kg

-

Results

ug/Kg



Cent inued

£646 [dahg. Environmental

Pirameter
Volatile Qrganig Cempounds
EPA Methad 8240

Toluene
Trangs-1,3~Dichioropropene
Trichloroethene
Trichlarof lucromethane
Viayl Acetate

Yiny! Chlaride

Xylenrs {meta & para)
Lylens {ortho)

Chemistry, RCA

Customer Sample [D:

™

LAB BLAKK

A A A AN A

L)

A

Results

ug/Xg

2500
2500
2500
5000
235000
5000
2500
2500

TANIT7OSL
LoZ

Results
ug/Kg

< 1838
< 1338
<« 1838
< 3678
18382
< 3676
897 J
< 1838

A

30

LAB 8LANK

Results

A A A A A A A

ug/Kg

25000
FATH
25000
50000
250000
50000
25000
23000

TANL7Q3L
La2

Results Results
ug/kg ug/Kg

< 22523
< 22523
< 22523
< 45045
« 225225
< 45045
29545
5676 J

Results
ug/Xg



£G4G [daho, Environmental Chemistry, ROA . v :
Customer Sample [0: LAS BLANK TANL17Q5L TANL7GSL
Loz Loz
Sample Type: Liguid Ligquid
Date Sampled: P 06/06/89 06/06/89
Pate Reczived: Fa 08/06/89 06/058/389
Lab Sample [D: SBLK1048 9MIALQ53T SMIALQ538
Date Extracted: 10/16/89 10/18/89 10/18/89
Date Analyzed: 10/25/89 11/13/88 11/13/89
Results Results Results Results Raesults Results
Paramater ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

Semi-valatile Organic Campounds
EPA Method 8273

1,2.4,5«Tetrachlargbenzene < 3300 < 9403 < 9405
1,2.4-Trichlorgbenzene < 3800 < 940% < 9405
l.2-0ichlorchenzene < 3900 < 94085 < 9408
l.3-0ichlorgbenzens < 9500 < 9408 < 9445
l.4-0ichlorobenzene < 9300 < 9405 < 4409
[-Chlargnaphthalene < 3800 < 9405 < 2405
l-Haphthy lamine < §5800 < 9405 < 8405
2.3,4,6-Tetrachlorophenal < 9500 < 3405 < 9405
2.4.5-Trichlarephenel < 9900 < 9408 < 9405
2.4,6-Tricklorophens < 9900 < 84085 < 2405
Z.4-Dizhiorophenal < 9900 < 2405 < 8408
2,4-Dimethylphengl < 9900 < 9405 < 8403
2.4-Cinitrophenal < 48500 < 47025 < 47025
2.7 trotaiuene < 9900 < 9405 < 9405
2.0 trotaiuena « 9900 < 9405 < 9405
Z-Chlaraonaphthalene < 9900 < 9405 < 9403
¢-Chlorophenoi < 9900 < 2405 < 94¢3
Z-Methylnaphthalene < 9900 10337 < 9405
2-Methylphenol < 9900 < 9405 < 9405
2-Naphthylamine < 9900 < 9405 < 3405
Z-Hitroaniline < 49500 < 47025 < 47025
2-Hitrophencl < 3300 < 3405 < 9405
2-Picoline < 49500 < 47025 < 47025
I1,1'-Dichlorobenzidine < 19500 < 18525 « |BSZS
J-Methylicholanthrene < 9800 < 9408 < 5405
I-Nitroaniline < 43500 < 47025 < 47028
4,6-Dinitro-2-methyl phenal < 43500 < 47025 < 47025
d~Aminobiphenyl < 19500 < 18525 < 18525
4-8romophenyl pheny!l ether < 9900 < 9405 < 3405
4-Chloro-3-methy Iphenci < 19500 < 18525 < 18525
4-Chloroaniline < 19500 < 18525 < 18528
4~Chlarophenyl phenyl ether < 9900 < 3405 < 9405
4-Methylphenol < 3949 < 3405 < 9405
d-Nitroaniline < 49500 < 47025 < 47025
4-Nitrophenal < 49500 < 47025 < 47025
7.l12-Dimethyibenz(A}anthracene < §500 < 9405 < 9405
A,A-Dimathyiphenethylamine < 19500 < 18525 < 18525
Acenaphthene < 9900 < 9405 < 9403
Acenaphthy lene < 9840 < 9405 < 94058
Acetophenune < 9900 < 9405 < 9405
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EGZG Idaho, Environmantal Chemistry, ROA

Customer Sample [0

Parsmatar
Semi-volattile Qrganic Cempounds
EPA Method 8270

Aldrin

Alpha~gHC
Alpha-endaguifan

Aniline

Anthracene
BIS(2-Chlargethaxy)methane
gls{2-Chlarcethyl} Ether
gl5(2-Chlarcisapronyilether
BI5(2-2thy ihexyl)phthalate
Benzidine

Benza(G,H, [)perylene
Benzao(alanthracene
Benzo(a)pyrene
Benzo(b}flucranthene
Benza(k ) flucranthene
Senzoic Acid

Benzy! Algghal

Beta-BHC

fata-endosuifan

Bu 1zyiphthalate

ct 3

Ne Tta-BHC

Di-n=-butyl phthalate
Di-n-actylphthalate
Dibenzo(A, H)anthracene
Oibenzofuran

Dieidrin

Oiethyl Phthalate
Oimathy | Phthalate
Oimethylaminoazobenzene
Qiphenylamine

Endosulfan sulfate
Endrin

Endrin katone

Ethy Imethanesylfonate
Flugranthene

Flugrene

Gamma~8HC

Heptachler

Heptachlor epoxida
Hexachiorobenzena
rexachlorobutadlene
Hexachlorecyc lopentadiene
Hexachlarocethane
Indeno(1,2.3-C0)pyrene
|sopharcone

e

LAB BLANK

A M A A A A A A N A A

A A A A A AN AN A A A A A A A

A A A A A A A A A A A A A A A A A A A A

Results
ug/Kg

19500
19300
19560
g90¢c
3304
3300
€900
g900
9900
49500
9900
34499
8800
5500
94900
43500
19500
18500
19500
9900
9800
19500
9900
9900
94500
9900
18500
9900
9900
9960
9900
19500
19300
19500
19500
39CQ
93¢0
19500
18500
19500
9900
99q0
99400
9300
9¢00
8500

32

TAHI7QSL
Loz

Resuits
ug/Xg

18525
1852%
18325
94053
3405
9409
9405
2405
9408
47025
9405
9405
2405
2405
8405
47025
18525
18525
18525
9405
9405
18525
9405
9405
9405
9405
18525
9405
9405
9405
8405
18523
18525
18528
18525
9405
9405
18325
18525
18525
9408
9405
9405
9405
9405
9405

A N A A A A A A A A A

A A A A A A A A A A A AN A A A

A A A A A A A A A A A A A A A A A A A A

TANLTGSL
Loz

Resuits
ug/¥g

18523
18525
18525
94058
a403
2405
3405
9405
2408
47025
9405
9408
9405
9405
9405
47025
18525
18525
183525
9405
3405
18525
4405
3405
3445
3405
18528
2408
3405
9403
94035
18525
185825
18525
18525
9405
9405
18525
18525
18525
3405
9445
94905
4495
9408
9405

A L) A A A A A A

A A A A A A A A A A A AN A A A N A M A A A A

AA A A A A A A AN A AN M A A AN

Results
ug/Xg

Resylts
ug/xg

-------

Resyits
ug/Ry



Cant inued

EGAG [dahe, Envircnmental Chemistry, ROA

Customer Sample [0:

Parameter
Semi-volatile Organic Compounds
EPA Method 8270

Methoxychlor

Methy Imethanesulfonate
N-Hitrosodibutylamine
N-nitraso-di-propylamine
H-nitrosodimethylamine
f-nitrosodiphenylamine
Haphthalene
¥itrobenzene

PR =000

P.P"-00E

P.P'-DOT
Pentachlorotenzene
Pantachlarcnitrobenzene
Pentachloraphenal
Fhenacet in

Phenanthrene

Phenol

Pronamice

Pyrena

Y

LAB BLAMK

A A A A

A

A A A A A A A AN A A

A

Results
ug/Kg

18500
9306
$200
2900
390¢
3500
4200
9940
12500
19530
18500
9800
19500
49500
19504
9900
99400
2900
9900

33

TAN1T708L
Laz

Results

A A

A A A A A

A A A A A A A

ug/kg

18525
9405
9405
5405
9405
9405
5633 J
8405
18528
{8525
18525
9405
18525
47025
18525
9408
940S

< 9405

9405

TAML7QSL
Loz

Results Results Resuits Rasults
ug/Xg ug/¥g ug/Rg ug/Rg

18525
9405
9405
3408
3405
2405
2405
3405
< 18525
18525
18525
9403
18525
47025
18525
8408
< 9405
< 9495
< 3409

A A A A A A A

A

A AN A A AN



EGLG [daho, Environmental Chemistry, ROA

pPaL = Practical quantitation level. This is the lowest concentration reliably measurable (i.e., 33% maximum
uncertainty in precisicn and accuracy at the one standard deviation confidence level) for narmal samples
during reutine (aberatery operations.

< u Less than. The value reported immadiateiy following the less than symbal is the practical quantitation
tevel (PAL) for the analyte. See the PGL definition far further expianation of the PAL. The reported POL
is adjusted for differences in sample weight, sample volume, sample moisture content, and analysis dilutions
whenever those parameters differ from that specified for the standard analytical procedure.

Comments:

J Indicates an estimated value for target compounds (i.e., specific compounds for which the procedure was
calibrated), The concentration is below the POL, but the compound was detected in the sample. I the
case of compounds which are mot target compounds (i.e., tentatively identified compounds), the method is
not calibrated to quantitatively measure their abundances. An estimated calibration factor is assumed to
quantify thesz compounds, therefore the reported concentrations are estimated.

M16 Due to the sample matrix (a liquid with numerous particles), the aliguot analyzed for Volatile Organic
Compounds was measured gravimetrically rather than volumetrically. For this reason, the concentration
is reportaed in ug/kg, rather than ug/L. The ¢oncentration in terms of ug/L would be slightly higher
than the ug/kg reparted.

®17 Dug to the sample matrix (a liquid with numerous particles), the aliguot analyzed for Semivelatile Organic
Compounds was measured gravimetrically rather than volumetrically. For this reasan, the concentration
is reported in ug/kg, rather than ug/L. The concentration in terms of ug/t would be slightly higher
than the ug/kg reported.

Technical and duality Review: Technical and Quality Review:
Shally J: Sgﬁler

Imorganic Technical Leader GrganTc Technical/Leader
Quality Assurance Review: Reiease Authorization:

f QmﬁiZQ};zm QC?A -~
Nancy Roberts JAseph T. 8ennett, Ph.D.
Auality Assurance Qfficer Laboratory Hanager

™
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EGaG [daho, Environmental Chemistry, ROA

EGAG [dahoe, [nc.
Environmental Chemistry
P.0. Box 1625, MS 4123

ldaho Falls, [D 83415

This repart of analysis (ROA) presents the amaiytical results for the analyses you requested. Sample identificatioen,
sampt ing information, and laboratory anmalysis information are listed in a column for each sample. Amalytical results
are listed by apalytical parameter below the sample identification infermation. Acronyms and abbreviations used are
defined at the end of the report. A letter and/or letter number flag immediately to the right of a parameter, method,
PAL and units, result, ar any other encry indicates an amplifying comment alsa provided at the end of the report.

Prepared far:

REPGRT QF ANALYSIS
INEL Tank Closure Program
Report ldentification:

W.,A. Rnoades ROA Number: 218

Tank Closure Program Manager Cate: 11/03/89

Environmental Restoration Pragram Charge No.: IRIFG84Q
EG&G ldano, Inc.

P.0O. Box 1425, Mg 3101 Page: 1

Idaho Falls, [0 83415

Aralysis Results Summary for Tank TAN 170S

This report prov{des'resut:s fur the following:

~[gnitabilicy
~Total merals

~Toxicity Extraction Procedure (EP) and metal analyses of the extract

Summary: Agqueaus phase

Qil phase

[gnitability

- The samples do exhibit the characteristics of EP Toxicity for metais for this phase.
- The samples do not sxhibit the characteristics of EP Toxicity for metals for this phase.

Under method 1310, oil samoles may be treated as either liquids or solids, depending
upon their densities, (e.g., heavy gils and greases are treated as solids and require
the EP extraction procedure; lighter ails may be treated as a liquid and are digested
far total metals). Insufficient sample volume of the ail phases existed to determine
whether they should be treated as liquids or solids; therefaore, based on visual
examination, the oil phases were treated as liquids and digested for total metals.
total metals results are normally reparted in units of mg/kg, so0 toral concentrations
were multiplied by the il phase density to convert to units of ug/L for comparison to
the £P Toxicity regutatory Llimits.

- The samples do not exhibit the hazardous characteristic of Ignitibilicy,

Acditional amalyses as origimally requasted are underway and their resutts will be submitted
in a separate repart as soon as available for the foltowing:

-Yolatile Qrganic Compounds
-semivoiatile Organic Compounds

35



I64G ldaha,

lage

Paramete

jetals AA -

Arsenic

Barium

Cacmium

Chromium

Copper

L

Mercury

Nickel

Selenium

Silver

Thailiun

Line

Environmental Chemistry, ROA

Sampling Site:

Tank [0z

Sample Typa:

Customer Samole [D:
Sampling Date:

Date Received:

Lab Sample (D:

Date Extragted:

Date Analyzed:
Mercury Date Extratted:
Merzury Date Analyzed:

Remarks:

r Method PaL and Units
[Roes

EPA sSW-8456 4010 230 ug/L

EPA su-846 4010 200 ug/L

EPA SW-846 5010 5 ug/L

EPA $W-846 60{0 10 ug/L

EPA SW-846 6010 25 ug/L

EPA SW-845 6010 150 ug/L

EPA SW-B4S 7470 2.2 ug/L

EPA 5W-846 4010 40 ug/L

EPA SW-846 46010 300 ug/sL

EPA SW-846 6010 10 ug/L

EPA SW-846 6010 500 ug/L

EPA sW-844 4010 20 wg/L

Blank

P8
10/23/89
10/27/89
10/26/89
10/27/89
Lab glank

grPaL
gPaL
araL

16
BPOL
BPQL
BPAL
gPaL.
BPaL
BPaL
8PQL

43

36

TAN
TAN 1712
Mul tiphase
TANT712LL01
04/06/89
06/06/89
SMIAT048
10/23/89
10/27/8%
10/26/89
10727789
Aquecus Phase

Result

gPaL
225
BPGL
8PAL
25
gPQL
BPOL
§PaL
gPQL
BPAL
graL

237 8

TAN
TAN 1712
Myltiphase
TAN1712LL02
06/06/89
06706789
IMIA1049
10/23/89
10/27/89
10/24/89
10727789
Agueaus Phase

Result

BPaL
BPaL
BPaL
gPoL
BROL
8PAL
gPaL
gPaL
graL
BPAL
groL

256 8




255G ldaho, Environmental Chemistry, RCA
Page 3 Sampling Sice: TAN TA
Tank ID: TAN 1712 TAN 1712
Sample Type: 8lank Multiphase Multiphase
Customer Sample 10: TANT712LL01 TAN1712LLG2
Samoling Cate: A6/06/89 06/06/89
Date Received: 06/06/89 04/06/89
tab Sample [D: P8 OMIA1048 SM1A1049
Date Extracted: 10/23/89 10/23/39 10/23/89
Data Analyzed: 10/27/89 10/27/89 10/27/89
Mercury Date Extracted: 10/26/89 10/24/89 10/24/89
Mercury Dacte Analyzed: 10/27/8%9 1a,27/89 10/27/8¢
Remarks: Lab Blank 0il phase Qil phase
Parameter Methed PAL andg Units Result Result Result
Metals - JCP Comments D&, M15 Commentcs D&, MIS
Arsenic EPA SW-846 &610 §.2 ma/kg gPaL < 19 < 18
Barium EPA SW-846 4010 5.0 ma/kg gpPaL < 15 < 15
Cacdmiym EPA SW-846 4010 0.12 mg/kg BPaL < 0.38 0.44
Chromium EPA SW-846 6019 0.25 maskg BPGL < Q.75 < 0.74
Copper EPA SW-844 4010 Q.62 mg/kg BpPaL < 1.9 < 1.8
Leard EPA SW-846 4010 3.8 mg/ky BPAL < 11 < 11
| oy EPA SW-846 74771  0.G0AS mgskg 0.0045 0.0080 8 0.0074 3
Nickel EPA SW-844 4010 1.0 mg/kqg gpaL 4.9 < 2.9
Selenium EPA 3W-865 4010 7.5 mg/xy BPAL < 22 < 22
Silver EPA SW-844 4010 0.25 mg/kg gpaL < 4.7% 3.3
Thailium BEPA SW-846 6010 12.5 mg/kg gpaL < 38 < 37
Zine EPA sW-846 4010 0.50 mg/ke gPaL 2.9 7.3
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EGaG [daho, Environmental Chemistry, ROA

Page Sampling Site: TAN TAN
Tank D: TAN 1712 TAN 1712
Sample Type: Myltiphase Multiphase
Customer Sample [0: TANTT12LLON TANTT12LL01
sampting Dace: 06/06/89 046/04&/89
Date Regejved: 04/06/89 046/05/89
Lab Sample 1D: IMIAT048 IMIA1068
Date Extracted: 10/23/89 10/23/89
Date Apalyzed: 10/27/89 10/27/8%
Mercury Date £xtracted: 10/26/89 10/26/89
Mercury Date Analyzed: 10/27/89 10/27/89
Remarks: Agqueocus Phase 0il Phase
Parameter Method Units Result Result
Hazardous Waste Characterization ag prescribed by Resource Conservaticn and Recovery Act
EP Toxicity EPA sW-2446 1310 Ccmment EP1 Corments
Metals AA-ICP
Arsenic EPA SW-846 4010 ug/L < 250 < 14
Barium EPA SW-846 &010 ug/L 225 < 13
r L EPA SW-846 4010 ug/L <3 < 0.32
Chremium, Total EPA SW-844 4G10 ug/L < 10 < 0,84
Lead EPA SW-846 4030 ug/L < 150 < 9.6
Mercury EPA 8W-844 7470 ug/L < 0.2 0.0048
Salenium EPA SW-844 4010 ug/L < 300 < 19
Silver EPA SW-B44 4010 ug/l < 10 < 0,56
Organic Compounds in Extract NA
Corragivity NA
[gnitabilisy EPA sSW-846 1010 20 ¢C above 110 above 110
Reactivicy NA

38

Regulatory
Dafinition
(comment RDE)

(PL 94-380)
EP1,ERPT
(max. conc.)
5000.
100000
1000
S00g
5000
200
1000

3000

{min. temp.)
50



EGIG ~ ho, Environmental Chemistry, ROA

Page S Sampling Site: TAN TAN
Tank (D: TAN 1712 TAN 1712

Sample Type: Mul tiphase Mul tighase

Customer Sampie [0: TANT712LL02 TANT712L102

Sampling Dates: 06/04/89 06/06/89

Date Received: 06/06/89 06/7046/89

Date Extracted: SHIATQ43 SHMIATOLY

Date Analyzed: 10/23/89 10/23/89

Mercury Date Extracted: 10/27/89 10727799

Marcury Date Analyzed: 10/24/8%9 10/26/89

Lab Sampie (D: 10/27/89 10,27/89

Remarks: Agqueous Phase Qil Phase

Parameter Hethod ' Units Rasult Result

Hazardaus Waste Characterization as prescribed by Resource Conservaticn and Recavery Act

EP Toxicity EPA SW-8456 1310 Comment EP1 Comments

Metals AA - 1CP

Argenic EPA SW-844 6010 ug/L < 250 < 15
Barium EPA SW-844 4010 ug/L < 200 < 12
m EPA sSW-844 5010 ug/L <5 0.35
Chromium, Total EPA sSW-844 4010 ug/L < 10 < Q.59
Lead EPA SW-844 4010 ug/L < 150 < 8.8
Mercury EPA SW-8446 T470 ug/L < 0.2 0.0059
Selenium EPA SW-8446 4010 ug/L < 300 < 18
Silver EPA 5W-844 4010 ug/L < 10 2.6
Organic Compounds in Extract NA
Corrosivity NA
Ignitability EPA SW-8446 1010 20 ¢ abave 110 above 110
Reactivity NA

39

(PL 94-580)

EP1,EP7

Regulatory
Definition
(comment RD2)

{max. conc.)
5000

109¢00

16000

5000

5000

200

1900

5000

{(min. temp.)
40



EGAG Idahoe, Environmental Chemistry, RCA
Page &

A s  Below practical quantitation level. See PAL definiticon for further eapilanation of practical guantitaticn lavel.

PAL = Practical quantitation level. This is the lowest concentration reliably measurabie (i.e., 33% maximum
uncertainty in precision ang accuracy at the one standard deviation confidence level) for normal samples
during routine laboratory operations.

Comments:
: the presence of this element/compourd in the associated laboratory method blank indicates the analyte
found in the sampie may be partially or completely a result of laboratary contaminatian.

D& Analyses of the oil matrix of these samples requires sample dilution, which results in the sampie-
specific PALs being 3 to 10 times higher than the values listed.

Ep1t The sample does not exhibit the characteristics of EP Toxicity for metals for this phase.

ER3 The sample does axhibit the characteristics of EP toxicity for metals (i.e., metai concentrations exceed
the regulatory maximum concentration).

EP7 Under method 1310, oil samples may be treated as either liquids or solids, depending upon their
densities (e.g., heavy oils and greases are treated as solids and require the £P extraction procedure;
lignhter oils may ke treated as a ligquid and are digested for tatal metals). lInsufficient sample
valune of the oil phases existed to determine whether they should be treated as liquids or selids;
therefare, based on visual examination, the oil phases were treated as liguids and digested for total
metals. Total metals results are normally reported in units of mg/kg, sa total concentrations wers
multiplied by the ail phase density to convert to units of ug/L for comparison to the £P Toxicity
regulatory limits.

3 The oil phase of the sample was digested using SW-846 Method 3030 (a sulfuric acid reflux). Reported

values for barium may be biased low by up to 80%, as indicatd by QC data, due to precipitaticn as
bariun sulfate, Mercury analysis was performed on a portion of the Method 3030 digestate.

ROZ Source of the regulatory definitions is the Resource Conservation and Recovery Act.

Technical and Quality Review: Technical and Quality Review:
Sheily J.ﬁa‘.'ler Michael J. %nnnolly, Ph. D.
Inarganic Téchnical Leader Organic Technical Leader
Quality Assurance Review: Release Authorization:

L rey oot Out TR
Nancy Rober idseph T. Bennet:, Ph. D,
Quality Assurance Officer Laboratary Manager
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idana National Enginaering Laboratory

EG&S [daho, Inc.
Envircnmental Chemistry
P.Q. Box 1625, M5 4123

Idaho Falls, 1D 83415

This repart of analysis (ROA) presents the analytical results for tha anaiyses you requested. Sample identification,
sampling information, and laboratory analysis infarmation are listed in a column for each sample. Analytical results
are listed by analytical parameter below the sample identification information. Acronyms and abbreviations used are
defined at the end of the report. A latter and/or letter rnunber flag immediately to the right of a narameter, metiod,
POL and units, result, or any other entry indicates an amplifying comment also provided at the end of the report.

Prepared for:

REPORT OF AMALYSIS
INEL Tank Closure Program
Report ldentification:

Michael J. Nolan RQA Numter: 890Q87-<
Tank Cleosure Program Manager Dates; - 06/04/90
Environmental Restoration Program Charge No.: SRIFQ84Q0
EG&G Idana, Ine.
P.0. Box 1425, M$ 8105 Page: 1
Idaho Falls, D 83415
: Analysis Results Summary for Tank TAN 17GS5
Cancellation:

Summary:

n
A

-ROA 218, 11/03/89

This report provides results for the following:

~lgnitability
-Total metals

«Toxicity Extraction Procedure (EP) and metal anaiyses of the extract. Results reported in this
ROA supercede those reported on 11703789, ROA 218. An error in data reduction caused the reported
EP Toxicity metals concentrations for the oil phase to be understated by a factor of 1000.

(Values raported for ignitability and total metals are unchanged ¥from the previocus repart.)

Aguecus phase - The samples da exhibit the charscteristics af EP Toxicity far metals for this phase,

0il phase

Ignitability

EGI:G idang. Inc.

+ The samples do not exhibit the characteristics of EP Toxicity for metals for this phase.

Under method 1310, oil samoles may be treated as either liquids or selids, depending
upon their densities, (e.g., heavy oils and greases are treated as solids and require
the £P extraction procedure; lighter oils may be treated as a liquid and are digested
for toral metals). I[nsufficient sampte volume of the oil phases existed to determine

. whethar they should be treated as liquids or solids; therefore, based on visual
examination, the oil phases were treated as liquids and digested for total metals.
Total matals results are normaily reparted in units of mg/kg, sa total concantrations
were multiplied by the ail phase demsity ta convert to units of ug/L for comparisen to
the EP Toxicity regulatory limits.

Saveral amalytes have a reported < value (the sample specific PGL), which indicates thac
the analytes were nor detected in this sample phase at levels exceeding the PALs. The
listed values are near to ar exceed the maximum regulatory lLimits for the analytes;
however, since the analytes were not detected in the total metals analysis, it is unlikely
that the actual sample concentrations would exceed the regulatory limits.

- The samples do net exhibit the hazardous characteristic of [gnitability.

P.O. Box 1625  |daho Fells, 1D 83415
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EG&G !daha, Environmentai Chemistry, ROA 890087-C

Page 7 sampling Site: TAR TAN
Tank 1D: TAN 1705 TAN 170%
Sampte Type: 3lank Multichase Mulziphase
Customer Samole [C: TANT7C5LLOY TANTTOSLLO2
Sampling Date: 04/05/89 06/04/89
Date Received: 04/05/89 046/04/89
Lan Sample ID: PB SHIAI0S2Z GMIAT0S3
Date Extracted: 10/23/89 10/23/89 10/23/89
Date Analyzed: 10/27/89 10/27/89 10/27/89
Mercury Date Extracted: 10/26/89 10/26/89 10/24/89
Mercury Date Analyzed: 10/27/89 10/27/89 10/27/89
Remarks: Lab Blank Aqueous Phase Agueous Phase
Parametar Method PAL and Unics Result Result Result

Hatals AA - [CP

Arsenic EPA SW-846 6010 250 ug/L gpat gPaL gpaL
garium EPA SW-846 6010 200 ug/L gPaL, 1400000 13500C0
Cadmium £FPA SW-8446 4010 5 ug/L gPaL BPaL BPQL
Cheamium EPA SW-346 4010 10 ug/L 16 42 B 70 8
Coppar EPA SW-8646 4010 25 ug/L BPAL BPCL BPAL
" ad EPA SW-846 4610 150 ug/L BPaL gPaL groL
sury EPA SW-B844 T4T0Q 0.2 ug/L gpat 0.56 0.54
 Wickel EPA SW-846 6010 40 wg/L BPGL 76 67
Selenium EPA SW-846 6010 300 ug/L grat, groL 8POL
$ilver EPA SW-844 4010 10 ug/L BPQL gRQl BPAL
Thallium EPA sW-844 4010 500 ugsL BPQL gpaL graL
Zinc EPA SW-846 6010 20 ug/L 43 742000 797000
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2535 ldano, Enviroémental Chemigery, ROA 290087-C

Parameter

Metals - [CP
Arsenic
Barium
Cacimium
Chromium
Capper

rad
SAreury
Nickel
Selenium
Silver
Thallium

Zing

Sampling Site:

Tank [D:
sample Type:

Customer Sample [D:

Sampling Date:
Date Received:

Lab Sample [D:

Date Extracted:
Date Analyzed:

Mercury Date Extracted:
Mercury Date Analyzed:

Mathad

EPA

EPA

EPA

EPA

EPA

EPA

EPA

EPA

EpPa

EPA

EPA

EPA

SW-844

SW-844

SW-846

SW-344

SW-844

SW-846

SW-844

SW-844

SW-848

SW-84é

SW-846

SW-846

6010

&010

4010

4019

4010

&010

7471

4010

6010

4010

4010

4010

Remarks:

POL and Unics

6.2 myskg
5.0 mg/kg
0.12 mgskg
0.25 mg/kg
0.82 mg/ky
3.8 my/kg
0.0055 mg/kg
1.0 mg/kg
7.5 mg/kg
0.25 mgskg
12.5 mg/kg

3.50 mg/kg

43

Blank

]
10/23/89
10/27/89
10/26/89
10/27/89
Lab Blank

Ragult

BPQL
apPaL,
BPGL
BPGL
8PaL
BPAL
gPaL
sraL
gPaL
BPQL
BPGL

8PaL

TAN
TAN 1705
Mul tiphase
TAN170SLLOT
06/06/89
06/08/89
PHIAI052
10/23/89
10/27/89
10/25/89
10/27/89
0il phase

Ragult

Comments D6, M13

< &2

< 4.2
< 37
g.014
< 9.9
< 74
8.2
< 120

532

TAN
TAN 37035
Multiphase
TAN1705LLO2
06/06/89
06/08/8%
FMIATQS3
10/23 /89
19/27/89
10/25/89
10/27/89
Qil phase

Rasult

Comments 34, M15
< 120
< 98
< 2.4
< 4.9
<12
¢ 73

< g.02%

< 150

< 240
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Par 4

Parameter

EP Toxicity
Hetals AA-ICP

Arsenic
Barium
Cacimium
“romium, Total
.zad
Mercury
Selenium

Silver

Organic Compounds in Extracet

Corrosivity
Ignitabilicy

Reactivity

Sampling Site:
Tank ID:
Sampie Type:

Customer Sample ID:

Sampling Date:
Date Received:
Lab Sample 1D:
Date Extracted:
Date Analyzed:

Mercury Date Extracted:
Mercury Date Analyzed:

Method

EPA

EPA

EPA

EPA

EPA

EPA

EPA

EPA

EPA

EPA

sW-344 1310

SW-345 4010

SW-846 6010

sw-846 6010

SW-846 6010

SW-346 6010

SW-846 7470

sW-846 6010

SW-B46 6010

NA

NA

sW-8446 1010

NA

ug/L
ug/L
ug/L
ug/L
ug/L
ug/l
ugsL

ug/L

20

Remarks:

¢

44

TAN

TAN 1705
Multiphase
TANT7OSLLOY
06/06/89
06/06/8%
SMIATQ52
10/23/89
10/27/89
10/26/89
10/27/89

Aqueous Phase

Result

Cerment EP3

< 250

1600000 EP3

<5

&2

< 150

0.56

< 300

< 10

above 110

8

TAN

TAN 1705
Multighase
TANTTOSLLON
06/06/8%
04/06/89
SMIAT1032
10/23/89
10/27/89
10/26/89
10/27/8%
Qil Phase

Hazardous Waste Characterization as prescribed by Resource Conservation and Recovery Act

Comments ER7,5P8

< 56000
< 45000
< 1100
< 2300
< 34000
13.0

68000

A

7409

above 110

Regulataory
fefinition
(camment RD2}

{max. caonc.)
5000

10Qcod

1000

5000

5000

200

1000

5000

(min. temp.)
40
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M

Paramater

Samating Site:

Tank [D:

sample Type:

Customer Sample 1D:
Sampling Date:

Date Received:

Date Extracted:

Date Analyzed:
Mercury Date Extracted:
Mercury Dace Analyzed:
Lab Sample ID:
Remarks:

Units

...............

Method

TAN

TAN 1705
Multiphase
TANTTOSLLOZ
06/06/89
06/06/89
YMIA1033
10/23/89
10/27/8%
10/25/89
10/27/8%

Aquecus Phase

Result

....... -

TAN

TAN 1705
Multighase
TANITOSLLOZ
06/06/89
06/06/89
SMIA10S3
10/23/89
10727739
10/26/89
10/27/89
Qil Phase
Result

Hazardous Yagte Characterization as prescribed by Resource Conservation and Recovery Act (PL %4-380)

ER Toxicity
Matals AA - ICP
Arsenic
Sarium
Cadmium
“~romium, YTotal
ad

Hercury
Selenium

Silver

Organic Compounds in Extract

Corrosivity

Ignitability

Reactivity

EPA SW-844 1310

EPA SW-846 6010 ug/L
EPA SW-84& 4010 ug/L
EPA SW-846 4010 ug/L
EPA SW-846 4010 ug/L
EPA SW-B46 6010 ug/t,
EPA SW-846 7470 ug/L
EPA SW-846 6010 ug/L
£PA SW-846 4010 ug/L
NA
NA
EPA SW-846 1010 c
NA

45

Comment EP3

< 230

1350000 EP3

<3

70

< 150

0.54

< 300

< 10

8

above 110

Comments EP7,EPB

< 110000

< 28000

< 2200

< 4400

< 64000

< 19.0

< 131000

< 4400

above 110

Regulatary
Cefinition
{comment A2}

(max, conc.}
5000

100000
1000
SQ09
5300

200
1000

5000

(min, temn.)
40
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P

Legana:
BPAL = Below practical quantitatien level. See POL definition for further explanation of practical quantizatign level,

PAL = Praczical quantitation level. This is the lewest coneentraticn reiiably measuraole {j.a., 33% maximum
uncertainty in precision and accuracy at the ane standard deviation cenfidence levet) far normat samples
during routine laboratory eperations.

Comments:
8 The presence of this element/cempound in the associated laboratary method blank indicates the analyte
founa in the sample may be partially or completely a result of laboratory contamination.

0é Amalyses of the ofl matrix of these samples requires samoie dilution, which results in the sample-
specific PALs being 3 to 10 times higher than the values listed,

gr3 The sample does exhibit the characteristics of EP taxicity for merals (i.e., metal concentrations exceed
the regulatary maximum concentration).

EPT Under method 1310, oil samples may be treated as either liguids or solids, depending upon their
densities (e.g., heavy oils and greases are treated as solids and recquire the EP extracticn procedure;
lighter oils may Se treated as a liguid and are digested for total metais). Insufficient sample
voiume of the oil phases existed to cetermine whether they should be treated as liquids or solids;
therefore, Dased on visual examination, the oil phases were treated as liquids and digested for tortal
metals. Total metals results are normally reported in units of mg/kg, so tetal concentrations were
multipliad by the ail phase density to convert to units of ug/L for comparison to the EP Toxicity
regulatory limits.

. The reported < value (the sample specific POL) indicates that the analyte was not detected in this
sample phase at levels exceeding the PaL. The listed value is near to or exceeds the max imum
regulatary Limit; however, since the analyte was not detected in the total metals analysis,
it is unlikely that the actual sample comcentration would exceed the regulatory limic.

M15 The ail phase of the sample was digested using SW-846 Method 3030 ¢a sulfuric acid reflux). Reported
values for barium may be biased low by up to 80%, as indicatd by QC dara, due to precipitation as
barium sulfate. Mercury analysis was performed on a portion of the Methed 3030 digestate.

rROR Source of the regulatory definitions is the Resaurce Conservation and Recovery Act.

Technical, and Quality Review: V ' Technical and<adality Revieaw:

Shelly J. Sai
lnorganic Tec
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cal Leader Organic Technical Leader

Quality Assurance Review: Releage Autharization:

/}ﬂ/.c\ Tﬂ/&-—-\g’—.
epn T. Bennett, Ph. 0.
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